Background. We have observed a significant inequality in the number of living-donor kidney transplants (LDKT) performed between patients of non-Western European origin and those of Western European origin. The aim of this study was to investigate modifiable factors that could be used as potential targets for an intervention in an attempt to reduce this inequality. Methods. A questionnaire on knowledge, risk perception, communication, subjective norm, and willingness to accept LDKT was completed by 160 end-stage renal patients who were referred to the pretransplantation outpatient clinic (participation rate of 92%). The questionnaire was available in nine languages. Multivariate analyses of variance were conducted to explore differences between patients with and without a living donor.
L
iving-donor kidney transplantation (LDKT) is associated with significant patient and graft survival benefits when compared with deceased-donor kidney transplantation (DDKT) or dialysis. As a result of this and the lengthy waiting list for DDKT, LDKT rates have been steadily increasing and now exceed those of DDKT in The Netherlands (1) . Although 44% of the patients on the waitlist for DDKT in our center are from non-Western European origin, this group only constitutes 15% of the LDKT donors (2) . This means that non-Western patients are less likely to benefit from the advantages of living donation. Recent studies reported on medical, socioeconomic, and ethnic factors, which were each related significantly and independently to the chance of receiving a LDKT (3, 4) . The little research available shows that shortcomings in knowledge (5) , attitudes toward disease and treatment in general (6) , communication about LDKT (7), and social support (8) may influence access to LDKT. In this article, we explore these latter ''modifiable'' factors that are associated with the inequality in access to LDKT in an attempt to find potential targets for interventions.
In this present study, we aimed to build a parsimonious, hierarchical model in which first the sociodemographic factors are added and second the cognitive and psychosocial factors, which were retrieved from the Attitude-Social InfluenceEfficacy (ASE) Model (9) . The ASE Model is based on the Theory of Planned Behaviour (10) and is supplemented by elements from the Social Cognitive Theory (11) . The ASE Model represents a theoretical framework to explain intention and behavior by attitude, social influence, self-efficacy, knowledge, skills (communication), and barriers and resources (risk perception). Although controlling for unmodifiable sociodemographic factors, the ASE Model helps us to identify modifiable cognitive and psychosocial factors that are associated with the event that certain patients have identified a potential living donor and others do not.
RESULTS

Univariate Analyses
The following results concern the unmodifiable sociodemographic factors. There were significantly fewer nonWestern (11 of 82) patients with a living kidney donor compared with the Western (38 of 78) patients (PG0.001). With respect to registration as an organ donor after death, significantly fewer non-Western patients were registered compared with Western patients (PG0.001). Also, patients without a living donor were undergoing hemodialysis more often than peritoneal dialysis compared with patients with a living donor (P=0.002). Patients without a living donor (m=29.4) have spent on average more months on dialysis compared with patients with a living donor (m=11.6) (PG0.001). Furthermore, there were also differences in working status: patients with a living donor were more likely to be employed than patients without a living donor (PG0.001). There were no differences between the four groups on age (P=0.06), gender (P=0.905), educational level (P=0.338), blood type (P=0.816), panel-reactive antibody (PRA) maximum (P=0.164), prior DDKT (P=0.797), and history of LDKT (P=0.108). Table 1 shows the descriptive analyses for the sociodemographic variables.
The following results concern the modifiable cognitive and psychosocial factors. Patients with a living donor scored higher on the frequency of communication about their kidney disease (P=0.005) and their self-efficacy with regard to communication (P=0.022) compared with patients without a living donor. Western patients with a living donor were significantly more willing to accept a LDKT (P=0.039) than non-Western patients with a donor. Finally, western patients showed higher scores on knowledge (PG0.001), willingness to communicate with others about renal replacement therapies (RRTs) (P=0.038) and the frequency of discussing RRTs (P=0.028) than non-Western patients.
Multivariate Analyses
First, in the first block on unmodifiable sociodemographic variables, analyses showed that non-Western descent (reference=non-Western: odds ratio [OR], 7.50; 95% confidence interval [CI], 2.67Y20.83) is negatively associated with the likelihood of having a living donor. Religion was not significantly associated with having a living donor (P=0.985). Given the multicollinearity of religion with ethnicity, we have modeled a The educational level was valued at three levels: 1=low, elementary school; 2=average, high school (plus some college); and 3=high, college degree (plus some postgraduate/professional degree).
Values presented as n (%) or mean (SD).
religion after removing ethnicity from the model. Again, religion had no significant addition to the model (P=0.206). Second, the modifiable cognitive and psychosocial factors were added to the model in the second block on top of the variable found in the first block. Results from this second block showed that knowledge (OR, 2.01; 95% CI, 1.14Y3.57; P=0.017) is positively associated with the likelihood of having a living donor. Furthermore, the frequency of communication about kidney disease (OR, 2.37; 95% CI, 1.33Y4.22; P=0.003) and patients' willingness to discuss RRTs with individuals from their social network (OR, 2.16; 95% CI, 1.32Y3.56; P=0.002) are also positively associated with the likelihood of having a living donor. However, the communication about RRTs (OR, 0.426; 95% CI, 0.23Y0.80; P=0.008) shows a negative association with the likelihood of having a living donor.
Third, when interaction terms between the unmodifiable sociodemographic and the modifiable cognitive and psychosocial factors were added to the model in a third block, none of the interactions remained significant in the final model. Table 2 presents the final model.
The final model with the sociodemographic, cognitive, and psychosocial factors showed good fitness properties. The significant factors in the model explained 38.9% of the variance and correctly predicted 69.2% of the cases with respect to having a living donor. The HosmerYLemmeshow test confirms the goodness of the fitted model (W 2 =8.85; df=8; P=0.356). The receiver operating characteristic analysis showed excellent discrimination properties of the final model as a predictor of LDKT access (area under the curve, 0.859; 95% CI, 0.770Y0.903) (Fig. 1) .
DISCUSSION
This study set out to find modifiable cognitive and psychosocial factors that are associated with the likelihood of identifying a potential living donor in an attempt to find potential targets for interventions. The results showed that cognitive and psychosocial factors are significantly associated with the likelihood of identifying a living donor. Knowledge, the frequency of communication about kidney disease, and willingness to communicate about RRTs was positively associated with having a living donor. Remarkably, the frequency of patients' communication about RRTs is negatively associated with the likelihood of identifying a potential living donor.
The following potential limitations should be considered when interpreting our results. Although the magnitude of the difference between Western and non-Western patients was explored, the inherent underrepresentation of non-Western patients in the group with a living donor may have led to lower statistical power. Our presented results show associations between the factors and the outcome variable, which is different from causations. Further prospective studies are warranted to test for causality. A comment should also be made with regard to the use of Likert scales in a cross-cultural setting. Research has indicated that response patterns may be affected by culture (12) . Finally, we are aware of the heterogeneity of the non-Western group also given the number of translations we have performed for our questionnaires as well as our written and DVD educational material. However, our dichotomous approach (Western vs. non-Western) is line with a recent study, which showed that it is rather being an ethnic minority that is unfavorable to the access of LDKT than having a particular ethnic background (3). To adequately explore the hypothesis of heterogeneity in minorities using the presented model, more data should be collected on each of the ethnic groups. The potential discussion regarding the definition of ethnicity appeared not to be applicable to this study population following our sensitivity analysis. Hence, potential differences between a technical definition of ethnicity and a more cultural based definition showed no effect on the results of this study.
This study again reveals an inequality in the rates of LDKT, although we also found that non-Western patients have larger nuclear families. It seems that just having a large nuclear family is not necessarily beneficial in terms of LDKT. Together with the results on modifiable factors, it appears Characteristics of the most parsimonious model of independent factors associated with the likelihood of having a potential living donor using a multivariate binary logistic regression. that non-Western patients need to employ a more active role in terms of knowledge and communication to close the gap in LDKT rates with their Western counterparts. This need for a more active approach had indeed already been identified in the literature (13, 14) . Another recent study has indicated that the social network can be very influential in the communication and decision-making surrounding LDKT (6). However, if that network lacks the appropriate knowledge and holds misconceptions regarding LDKT, then social influence is likely to be negative. An alternative explanation might be related to the results of an earlier study that showed that there are still uncertainties and a lack of awareness about the position of religion regarding living organ donation within communities, confusion due to varying interpretations of Holy Scriptures, and misconceptions regarding the process of donation (15) . Thus, we have added religion separately and in addition to ethnicity to the model and found that religious affiliation was not associated with bringing a potential donor to the pretransplantation outpatient clinic. Another finding was that non-Western patients are less likely to register for deceased donation. This finding again stresses that non-Western patients' play a less active role in the Western healthcare system when compared with native residents (16) . A way forward could be that healthcare professionals endorse a more outreaching and patient-empowering approach for this group of patients to redress inequality in access to LDKT. The present study revealed targets for such a patient education and counseling intervention.
A unique finding in this study is that on top of the unmodifiable some modifiable factors associated with having a living donor have been identified. First, knowledge was highlighted as a factor that was positively associated with patients' likelihood of identifying a potential donor. Thus, patient education to improve knowledge is crucial. Furthermore, the way in which patient education is delivered is also of importance. An earlier study showed that a more active/ interactive transfer of knowledge facilitates patients' consideration and communication regarding LDKT (17) . Second, patients' willingness to communicate with individuals from their social network about RRTs and the frequency of communication about kidney disease is positively associated with the likelihood of identifying a living donor. However, in our study, we find that the frequency of communication about RRTs specifically (in contrast with discussion about kidney disease in general) is negatively associated with the likelihood of having a living donor. Apparently, patients should be willing to communicate about RRTs and initiate the communication by explaining their kidney disease, whereas direct communication about RRT options may have a detrimental effect. The reason for this is not yet clear. Indeed, patients find it difficult to directly discuss living donation with potential donors and patients' limited experience is often found to be discouraging (6, 18) .
The findings point toward the need for a more interactive and outreaching approach by healthcare professionals focusing on knowledge and communication. Several studies indicate that such an outreaching approach can be successful in reducing inequality in LDKT (19, 20) . There are also ongoing randomized clinical trial's testing such interactive educational programs (21, 22) . This article highlights modifiable targets for such interventions on top of the unmodifiable factors.
MATERIALS AND METHODS
Participants
Patients who visited the pretransplantation outpatient clinic of the Erasmus MC between 1 March 2011 and 31 July 2012 were asked to participate in the study (n=174). None of the patients refused to participate by completing the questionnaire. However, 14 patients could not complete the questionnaire due to logistic issues. Thus, 160 (92%) patients provided questionnaires for complete case-analyses.
Procedure
A questionnaire on knowledge, risk perception, self-efficacy, communication, subjective norm, and willingness to accept LDKT was completed by the participants. Patients completed the paper-and-pencil questionnaire in approximately 20 min in the presence of a researcher (either one of the two first authors) at the outpatient clinic. Considering the large variety in ethnicities in our municipality, patients could choose in which language they wished to complete the questionnaire from the following languages: Dutch, English, French, Spanish, Arabic, Turkish, Papiamento, Portuguese, and Modern Hindi.
Measures
The factors that were measured in the questionnaires were retrieved from the ASE Model. Knowledge was assessed with the validated Rotterdam Renal Replacement Knowledge-Test (R3K-T) (23) . The R3K-T contains 21 items that together cover knowledge on kidney disease and RRTs. The other variables of risk perception, self-efficacy, communication, subjective norm, and willingness were assessed using statements. The statements were rated on a Likert scale using five to seven response categories (24) . For example, ''How often have you recently talked with the people close to you about kidney transplantation from a living donor?'' (from 1=never to 5=very often). A more detailed description of the development of the statements and more examples per variable are described elsewhere (22) . The factors knowledge and risk perception are regarded to fall under the umbrella term ''cognitive'' and the factors self-efficacy, communication, subjective norm, and willingness to accept LDKT to fall under ''psychosocial.'' Sociodemographic data: age, gender, education, employment status, number of children, and religion will be collected through medical records. Medical data: history of other RRTs, maximum PRA, current treatment, date of first dialysis, blood type, and registration as an organ donor after death will be retrieved from the database of the pretransplantation outpatient clinic.
Ethnicity
Descent was categorized as Western and non-Western. A patient was regarded ''non-Western'' if either one of his or her parents were born in a non-Western European country. This definition is in line with the one used by the Central Agency for Statistics in The Netherlands (CBS) (25). In the population of the nuclear families of end-stage renal patients, we found a high correlation (98.4%) between the CBS definition and the individuals' personal view of their ethnicity (W 2 =769.7; PG0.001). Individuals from the Caribbean and Indonesia showed a deviation of the CBS definition with regard to their ethnicity. These groups would be categorized as non-Western according to the CBS definition, whereas some individuals within this group would view themselves as being Western (n=5). Thus far, it is assumable that this would validate the use of the CBS definition in this population. The Western group consists of only Dutch patients. The non-Western group is rather heterogeneous, for example, Moroccan, Turkish, Surinamese, Caribbean, Cape Verdean, Indonesian, Chinese, and Vietnamese. These are the most prevalent groups. Less prevalent were patients from Russia, Poland, India, and Libya. The non-Western populations immigrated to The Netherlands after the Second World War. Many immigrants came to The Netherlands together with their families and friends. Indonesians arrived in the 1950s, Moroccans and Turkish in the 1960s, and Surinamese, Caribbean, and Africans in the 1970s. This results in the fact that second-generation, and moreover third-generation, non-Western patients are not sufficiently represented in this study. Thus, generation as such will not be included in the analyses.
As for the Outcome Variable
During the first visit, most recipients attend the pretransplantation outpatient clinic without a donor. Our transplant physician informs the patients about living donation and gives them written educational material on kidney disease and the treatment options and a DVD on donation and transplantation. The written information on donation and transplantation as well as the DVD has been translated in several foreign languages that are commonly spoken in the Rotterdam municipality. After 4 to 6 weeks, the patients revisit the pretransplantation outpatient clinic to ask additional questions and to bring a prospective donor for assessment. Depending on the availability of a living donor who is ready for evaluation during this second visit, recipients were either categorized into the group with or without a living donor for this study. Generally, in our practice, the donors and recipients see the physician together.
Ethical approval was sought with regard to possible psychologic burden of the questionnaire and given by the medical ethical committee of the Erasmus MC.
Data Analyses
The participants were initially divided in four groups based on descent (Western and non-Western) and the availability of a potential living donor (patients with and without a living donor) (see Table 1 ). The analyses were controlled for whether they were first visits or subsequent yearly scheduled visits. Pearson's chi-square distribution analyses and univariate analyses of variance were conducted to explore differences between the four groups. All predictors significant at 20% to 25% level were selected for building the models. Subsequently, binomial multivariate logistic regression models were fitted to identify the most parsimonious model that could identify factors associated with the likelihood of having living donor. The full regression model was built in three blocks: (a) the sociodemographic variables, (b) the cognitive and psychosocial factors were added to the model, and (c) the two-way interactions between the variables were also added. After building the complete model through this block approach, the backward elimination method was employed to retrieve the most parsimonious model. Collinearity diagnostics were performed in such a way that factors with a Variance Inflation Factor greater than 10 were removed from the model (26) . For the fitted models, the respective t test and F tests were also estimated, which returned corresponding P values and R 2 (using the Nagelkerke correction). Additionally, to assess the goodness of fit of the prediction model, the HosmerYLemmeshow test (27) was employed. To indicate the accuracy and sensitivity properties of the model, a receiver operating characteristic curve was plotted and the area under the curve was calculated to quantify these properties. Results with PG0.05 were considered statistically significant.
